Catalytic activity of human ADAM33.
ADAM33 (a disintegrin and metalloproteinase) is an asthma susceptibility gene recently identified through a genetic study of asthmatic families (van Eerdewegh et al. (2002) Nature 418, 426-430). In order to characterize the catalytic properties of ADAM33, the metalloproteinase domain of human ADAM33 was expressed in Drosophila S2 cells and purified. The N-terminal sequence of the purified metalloproteinase was exclusively (204)EARR, indicating utilization of one of three furin recognition sites. Of many synthetic peptides tested as potential substrates, four peptides derived from beta-amyloid precursor protein (APP), Kit-ligand-1 (KL-1), tumor necrosis factor-related activation-induced cytokine, and insulin B chain were cleaved by ADAM33; mutation at the catalytic site, E346A, inactivated catalytic activity. Cleavage of APP occurred at His(14)/Gln(15), not at the alpha-secretase site and was inefficient (k(cat)/K(m) (1.6 +/- 0.3) x 10(2) m(-1) s(-1)). Cleavage of a juxtamembrane KL-1 peptide occurred at a site used physiologically with a similar efficiency. Mutagenesis of KL-1 peptide substrate indicated that the P3, P2, P1, and P3' residues were critical for activity. In a transfected cell-based sheddase assay, ADAM33 functioned as a negative regulator of APP shedding and mediated some constitutive shedding of KL-1, which was not regulated by phorbol 12-myristate 13-acetate activation. ADAM33 activity was sensitive to several hydroxamate inhibitors (IK682, K(i) = 23 +/- 7 nm) and to tissue inhibitors of metalloproteinase (TIMPs). Activity was inhibited moderately by TIMP-3 and TIMP-4 and weakly inhibited by TIMP-2 but not by TIMP-1, a profile distinct from other ADAMs. The identification of ADAM33 peptide substrates, cellular activity, and a distinct inhibitor profile provide the basis for further functional studies of ADAM33.